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Description 

Field of the invention 

The invention relates to a method and appara- 
tus, for forming flakes of giass or flakes of other like 
material. 

The method and apparatus are applicable 
equally to any material which would melt when 
heated capable of being formed into flakes. Rakes 
of giass and similar materials are increasingly be- 
ing used for the reinforcement of plastics or other 
composite materials. 

One method which has been employed in the 
past to form flakes of glass has involved forming a 
thin walled cylinder of molten glass and then col- 
lapsing the cylinder to fracture the glass film to 
form glass flakes. The glass flakes produced by 
such a method are not flat or planar which is 
undesirable for many purposes. 

A method and apparatus for forming flakes of 
glass was disclosed in UK Patent Specification No 
989671.. This method is one in which the stream of 
heat softened material is fed vertically downwards 
to a rotating distributor which throws out the heat 
softened material onto the walls of a downwardly 
facing annular cup The cup forms part of a rotor 
which rotates at high speed and therefore gravity 
and centrifugal force causes the material to flow 
downwards along the inner walls of the cup and 
then out from the bottom rim of the cup, This 
projects the material outwardly in the form of a film 
and this film is then broken up into flakes. It is 
suggested that the film can be broken up into 
flakes by mechanical means and the specification 
also described a method of breaking the film into 
flakes by blowing gas at high pressure in a direc- 
tion so that it cuts through the film to break it up 
into flakes.. This method and apparatus has now 
been used for a number of years but it involved 
complex arrangements of heating and cooling 
means about the rotor and its surrounds. Moreover 
the glass flakes produced are often inconsistent in 
size and thickness. 

US-A-3607165 discloses apparatus for forming 
glass fibres which includes a cup-shaped spinner 
body mounted for rotation about a vertical axis with 
the open end of the body facing upwardly The 
spinner rim is serrated to divide glass into separate 
streams and glass fibres are blown downwardly 
into a numeratic conveyer for collection and re- 
moval. 

Summary of the Invention 

According to the invention there is provided 
apparatus for forming flakes of material from a 
heated stream of molten material comprising 



means for feeding the stream in a downwards 
direction into a rotating cup, the cup being ar- 
ranged such that its opened mouth faces upwardly 
such that molten material within the cup is caused 
s to flow over the upper edges of the cup and flow 
outwards in a radial direction due to centrifugal 
force, the apparatus also including a pair of spaced 
apart substantially parallel plates arranged about 
the cup such that the material leaving the cup by 
io centrifugal force passes through a gap defined 
between the plates, the plates being mounted with- 
in a vaccum chamber arranged such that a vaccum 
is applied to the space between the plates to draw 
air from outside the chamber between the plates In 

is a radial direction to prevent the molten material 
from touching the sides of the plates and to cool 
material until it reaches a solid state pulling the 
material in a radial direction, thereby keeping the 
material in a flat film and breaking it into small 

20 platelets. 

Preferably, the vacuum chamber is a cyclone 
vacuum chamber.. 

Thus the molten material fed between the plate 
is prevented from rolling or rucking over. 

25 Preferably the plates are in the form of two 
annular plates with the cup mounted such that its 
rim lies between the plates. 

Preferably the vacuum chamber is connected 
via its outlet to a cyclone precipitator/separator and 

30 vacuum pump. 

By suitable choices of the speed of rotation of 
the cup, the distance between the two plates and 
the rate of air flow through the vacuum chamber, 
the size and thickness of the flakes of material to 

as be produced can be controlled. 

Preferably the cup has tapered sides so that its 
top edge flares outwards so that the passage of the 
molten material up the sides of the cup is aided by 
centrifugal force. 

40 The apparatus can be used to produce flakes 
of many different materials which can be molten 
Typically this material will be glass but the appara- 
tus may equally be used with materials such as 
basalt, ceramics such as alumina, graphite, and 

45 metals such as lead. 

For each different material, it may be neces- 
sary to alter the operation of the apparatus by, for 
instance, varying the speed of rotation of cup, the 
temperature of the molten material, the size of the 

so molten material gap between the plates and the 
airflow between the plates. It is preferred therefore 
that the apparatus includes means to vary as many 
of these parameters as possible. 

It is therefore preferred that the cup is attached 

55 to a variable speed electric motor which allows the 
speed of rotation to be varied readily. 

Preferably at least one of the plates is mounted 
so that it can be moved towards or away from the 
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other Clearly by varying the distance between the 
plates this will also have an effect on the speed of 
airflow between them . 

The speed of airflow can also be varied by 
varying the vacuum pull applied to the cyclone 
vacuum chamber 

The produced flakes can be treated by coating 
with suitable bonding agents or other chemicals by 
injecting an adhesion promotor or chemical either 
as the material leaves the cup or as it leaves the 
gap between the two plates. 

It should be noted that the diameter of the 
plates will also have an effect on the flake size and 
thickness to be produced and this also will have to 
be carefully chosen- 

The variable parameters can be varied within 
wide ranges and all have an inter-relation on each 
other The material to be used is chosen. It will be 
readily apparent to the skilled addressee of the 
specification on how to vary the parameters to 
produce (lakes of required size and thickness. 

Once the parameters for a particular material 
type and flake size are established the apparatus 
will produce that materia) constantly within very 
fine dimensional limits. 

The present invention also provides a method 
of forming flakes which comprises feeding a stream 
of molten material in a downwards direction into a 
rotating cup; and allowing the material to pass over 
the edge of the cup in such manner as to be 
forced into the gap between a pair of plates sur- 
rounding the cup, such movement of the material 
being in a radial direction and effected by a flow of 
air passing between the plates so as to pull the 
stream of material in a radial direction in such 
manner as to keep it flat and also to pull it so that, 
as solidification of the material is effected, the 
material is broken into flakes 

Brief Description of the Drawing 

A method and apparatus for forming flakes of 
material from a stream of molten material will now 
be described by way of example only with refer- 
ence to the accompanying drawing which is a 
schematic section through the apparatus. 

Description of the Preferred Embodiment 

Apparatus 1 for manufacturing flaked material 
from a stream of molten material consists of a 
variable speed electric motor 3 mounted vertically 
to which is attached a tapered cup 5. 

The rim of the cup 7 lies between two annular 
plates 9, 11, the upper one 9 of which is adjust- 
able. The two plates 9, 11 are mounted within a 
cyclone vacuum chamber 13 which is connected 
via the outlet connection 15 to a cyclone precipita- 



tor, separator and vacuum pump (not shown). 

The method of operation is as follows. The cup 
5 is rotated at speed and the stream 17 in this 
case of glass, is allowed to enter from above. 
5 Centrifugal force distributes the glass evenly within 
the cup and pushes the glass outwards over the 
cup rim 7. 

The vacuum is applied to the cyclone vacuum 
chamber 13 via the outlet connection 15. Air enters 
io this chamber via the gap 19 between the annular 
extraction plates 9 and 11 at a point 21 on the 
lower plate 1 1 and a corresponding location on the 
upper plate 9 

The entering air has a dual effect on the pro- 
15 cess. 

The air flow continues to cool the glass until it 
reaches a solid state, and due to friction upon the 
glass, continues to pull in a radial direction, thus 
preventing the glass from rolling or rucking over, 
20 keeping the glass flat and breaking it into small 
platelets. 

The platelets are collected in the cyclone vacu- 
um chamber 13 and exit via connection 15 to a 
precipitator cyclone and filter section {not shown). 

25 The size (loosely described as the diameter of 
platelet or flake) and the thickness of flake can be 
varied through a considerable range by adjusting 
the flow of glass into the cup 5, adjusting the 
speed of rotation of the cup 5, adjusting the dis- 

30 tance between the annular extraction plates 9 and 
11 and varying the vacuum pull or velocity through 
the gap 19 between the annular extraction plates 
for any given gap by varying the amount of air flow 
through the extraction connection 15.. Thus, a range 

35 of materials can be manufactured on this equip- 
ment both in diameter and thickness without re- 
course to further grading, crushing or grinding op- 
erations. 

The product produced is taken through the 
40 stages of manufacturing to packaging without being 
exposed to the atmosphere external to the equip- 
ment. 

Treatment of the flakes produced by coating 
with suitable bonding agents or other chemicals, 

45 can easily be made by injecting such adhesion 
promotor or chemical at point 23, or other suitable 
location such as point 21 within the air flow. 

A glass stream of low temperature can be 
extruded by the air flow through the gap 19 with 

so considerable force, pulling it extremely thin even at 
low temperature Alternately the gap 19 can be 
increased and the speed of the centrifuge cup 5 
increased to give different parameters for the pro- 
duction of flake. 

55 Because the variables are wide, e.g. the vol- 
ume of molten stream entering centrifuge cup 5, 
the temperature of that material, the speed of cen- 
trifuge cup 5 , the diameter of centrifuge cup 5, the 
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gap at 19, the distance between 7 and 23, and the 
air flow at 15, the process lends itself to manufac- 
ture of flake of various sizes from many different 
materials with varying viscosities and melting 
points. 

Once the parameters for a particular material 
type and flake size are established, the apparatus 
will produce that material constantly within very 
fine dimensional limits. 

Claims 

1. Apparatus (1) for forming flakes of material 
from a heated stream (17) of molten material, 
said apparatus comprising means for feeding 
the stream in a downwards direction into a 
rotating cup (5), the cup being arranged such 
that its open mouth faces upwardly whereby 
molten material within the cup is caused to 
flow over the upper edges (7) of the cup and 
flow outwards in a radial direction due to cen- 
trifugal force, the apparatus also including a 
pair of spaced apart substantially parallel 
plates (9, 11) arranged about the cup such that 
the material leaving the cup by centrifugal 
force passes through a gap (19) defined be- 
tween the plates, the plates being mounted 
within a vacuum chamber (13) so arranged that 
a vacuum is applied to the gap between the 
plates to draw air from outside the chamber 30 
between the plates in a radial direction to 
prevent the molten material from touching the 
sides of the plates and to coo) the material 

until it reaches a solid state pulling the material 
in a radial direction thereby keeping the ma- 35 
terial in the form of a flat film and breaking it 
into small platelets. 

2. Apparatus (1) according to Claim 1, charac- 
terised in that the vacuum chamber (13) is a aq 
cyclone vacuum chamber. 

3. Apparatus (1) according to Claim 1, charac- 
terised in that the plates (9, 1 1) are two annular 
plates and the cup (5) is mounted so that its 45 
rim (7) lies between the two plates 

4. Apparatus (1) according to Claim 2, charac- 
terised in that the vacuum chamber (13) is 
connected via its outlet (15) to a cyclone so 
precipitator/separator and a vacuum pump. 

5. Apparatus (1) according to Claim 1, charac- 
terised in that the cup (5) has tapered sides 

and its top edge (7) flares outwardly. ss 

6. Apparatus (1) according to Ciaim 1, charac- 
terised in that rotation of the cup (5) is effected 



by a variable speed electric motor (3). 



Revendications 

1. Dispositif (1) pour former des paillettes de ma- 
teViau a partir d'un flux chauffe (1 7) de. mate- 
riau fondu, ledit dispositif comprenant un 
moyen pour d&ivrer le flux vers le bas dans 
une cuvette tournante (5), la cuvette etant dis- 
posee d'une maniere telle que son embouchu- 
re s'ogvre vers le haut si bien que le mated au 
fondu a I'interieur de la cuvette est amene a 
s'ecouler au-dessus des bords superieurs (7) 
de la cuvette et a s'ecouler vers I'extSrieur 
dans un sens radial dO a la force centrifuge, le 
dispositif comportant egalement une paire de 
plaques separees pratrquement paralfeles (9, 
11) disposes s autour de la cuvette d'une ma- 
niere telle que le materiau quittant la cuvette 
par ia force centrifuge passe par un intervalle 
(19) defint entre les plaques, les plaques etant 
montees a I'interieur d'une enceinte a vide 
(13) disposed d'une maniere telle qu'une de- 
pression est appiiquee a I'intervalle entre les 
plaques pour aspirer de I'air de I'exteYieur de 
la chambre entre les plaques dans un sens 
radial afin d'empecher que le materiau fondu 
touche les cotes des plaques et pour refroidir 
le materiau jusqu'a ce qu'ii atteigne un etat 
solide en tirant le materiau dans un sens radial 
conservant, de ce fait le materiau sous la for- 
me d'un film plat et le rompant en de petites 



7. Apparatus (1) according to Claim 1, charac- 
terised in that at least one of the plates (9, 11) 

5 is so mounted that it can be moved towards 

and away from the other plate. 

8. A method of forming flakes which comprises 
feeding a stream (17) of molten material in a 

io downwards direction into a rotating cup (5); 
and allowing the material to pass over the 
edge (7) of the cup in such manner as to be 
forced into the gap (19) between a pair of 
plates (9, 11) surrounding the cup, such move- 
rs ment of the material being in a radial direction 
and effected by a flow of air passing between 
the plates so as to pull the stream of material 
in a radial direction in such manner as to keep 
it flat and also to pull it so that, as solidification 
20 of the material is effected, the material is 
broken into flakes. 

9. A method of producing flakes according to 
Claim 8, characterised in that the flakes are 

25 treated by coating with an additive either as 
the material leaves the cup (5) or as it leaves 
the gap (19) between the two plates (9, 11). 
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plaquelettes 

2. Dispositif (1) selon la revendication 1, caracte- 
rise* en ce que I'enceinte a vide (13) est une 
enceinte a vide cyclone. 

3. Dispositif (1) selon la revendication 1, caracte- 
rise en ce que les plaques (9, 11) sont deux 
plaques annulaires et en ce que la cuvette (5) 
est montee d'une maniere telle que son rebord 
(7) se trouve entre les deux plaques. 

4. Dispositif (1) selon la revendication 2, caracte- 
rise en ce que I'enceinte a vide (13) est en 
communication par I'internrtediafre de sa sortie 
(15) avec un separateur/precipitateur cyclone 
et une pompe a vide. 

5. Dispositif (1) selon ta revendication 1, caracte- 
rise en ce que la cuvette (5) comporte des 
cotes coniques et son bord supeVieur s'evase 
vers I'exterieur 

6. Dispositif (1) selon la revendication 1, caracte- 
rise en ce que la rotation de la cuvette (5) est 
effectuee par un moteur electrique a vitesse 
variable (3) 

7. Dispositif (1) selon la revendication 1, caracte- 
rise en ce qu'au moins une des plaques (9 t 11) 
est montee d'une maniere telle qu'elle peut se 
deplacer vers et loin de i'autre plaque 

8. Proc^de* pour former des paillettes qui com- 
prend la fourniture d'un flux (17) de materiau 
fondu dans un sens vers le bas dans une 
cuvette tournante (5) et permettant au materiau 
de passer au-dessus du bord (7) de la cuvette 
d r une maniere telle qu'il soit force* dans I'inter- 
valie (19) entre une paire de plaques (9, 11) 
entourant la cuvette, un tel defacement du 
mat§riau gtant dans un sens radial et effectue* 
par un ecoulement d'air passant entre les pla- 
ques de fagon a tirer le flux de materiau dans 
un sens radial d'une maniere telle a te conser- 
ver plat et egalement a le tirer d'une maniere 
telle que, lorsque la solidification du materiau 
est effectuee, le materiau est rompu en paillet- 
tes, 

9. Precede* pour produire des paillettes selon la 
revendication 8 t caracterise* en ce que les pail- 
lettes sont traltes par revetement avec un addi- 
trf , soit lorsque le materiau quitte la cuvette (5), 
soit lorsqu'll quitte Pintervalle (19) entre les 
deux plaques (9, 11) 

Paten tan spruche 



1- Vorrichtung (1) zur Bildung von schuppenfor- 
migem Materia) aus einem emitzten Strom (17) 
von geschmolzenem Material, die Vorrichtun- 

5 gen zur Einspeisung des Stroms in Abwarts- 

richtung in eine rotierende Schale (5) aufweist, 
wobei die Schale so angebracht ist, daO ihre 
Offnung nach oben weist una* wobei ein Flufl 
des geschmolzenen Materials innerhalb der 

10 Schale liber die oberen Rander (7) der Schale 
und nach auflen in einer radialen Richtung in 
Folge von Zentrifugalkraft verursacht wird, wo- 
bei die Vorrichtung auch ein Paar von in Ab- 
stand voneinander angebrachten, im wesentlf- 

16 chen parallelen Platten (9, 11) aufweist, die urn 
die Schale herum in der Weise angebracht 
sind, da/) das die Schale durch Zentrifugalkraft 
verlassende Material durch eine zwischen den 
Platten gebildete LUcke (19) flieflt, wobe! die 

20 Platten innerhalb einer Vakuumkammer (13) so 
angebracht sind, daJ3 ein Vakuum auf die LUk- 
ke zwischen den Platten angelegt wird, so dafl 
Luft von auflerhalb der Kammer zwischen die 
Platten in radialer Richtung angezogen wird, 

25 die verhindert, daJ3 das geschmolzene Materia) 
die Seiten der Platten berOhrt und das Material 
kQhlt bis es einen fasten Zustand errelcht, in- 
dem sie das Material in radialer Richtung 
treibt, wobei sie das Material in Form elnes 

30 dOnnen Films halt und es in kleine Plattchen 
bricht 

2. Vorrichtung (1) nach Anspruch 1, dadurch ge- 
kennzeichnet , da0 die Vakuumkammer (13) 

35 eine Zyklon-Vakuumkammer ist 

3. Vorrichtung (1) nach Anspruch 1, dadurch ge- 
kennzeichnet , dafl die Platten (9, 11) zwei ring- 
formige Platten sind und die Schale (5) so 

<o befestigt ist, daO ihr Rand (7) zwischen den 
beiden Platten liegt 

4. Vorrichtung (1) nach Anspruch 2, dadurch ge- 
kennzelchnet , daj3 die Vakuumkammer (13) 

45 durch ihren Ausgang (15) mit einem 
Zyklonabscheider/-separator und einer Vaku- 
umpumpe verbunden ist. 

5. Vorrichtung (1) nach Anspruch 1, dadurch ge- 
so kennzetchnet , daJ3 die Schale (5) sich verjOn- 

gende Seiten hat und ihre obere Kante nach 
auflen erweitert ist. 

6. Vorrichtung (1) nach Anspruch 1, dadurch ge- 
55 kennzeichnet , daD die Rotation der Schale (5) 

durch einen Elektromotor (3) mit variabler Ge- 
schwindigkeit bewirkt wird. 
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7. Vorricbtung (1) nach Anspruch 1, dadurch ge- 
kennzeichnet , dafl wenigstens eine der Platten 
(9, 11) so befestigt ist, dai3 sie zur anderen 
Platte hin und davon weg bewegt warden kann. 

5 

8. Verfahren zur Herstellung von Schuppen, dafl 
folgende Schritte umta/Jt 

Bnspeisung eines Stroms (17) von geschmoh 
zenem Material in Ab warts richtung in eine ro- 
tierende Schale (5), ;o 
Rie/tenlassen des Materials Uber die Kante (7) 
der Schale in der Weise, daU es in eine LUcke 
(19) zwischen einem Plattenpaar (9, 11) ge- 
drSngt wird, das die Schale umgibt, wobei die 
Bewegung des Materials in einer radialen Rich- is 
tung erfolgt und durch einen Luftstrom zwi- 
schen den Platten bewirkt wird, so dafl der 
Radialstrom in radialer Richtung so gedrUckt 
wird, da/* er flach bleibt und das Material, 
wenn Verfestigung eintritt, in Schuppen gebro- 20 
chen wird 

9. Verfahren zur Herstellung von Schuppen nach 
Anspruch 8, dadurch gekennzeichnet , dafl die 
Schuppen durch Beschichtung mtt einem Addi- 25 
tiv behandelt werden, entweder wenn das Ma- 
terial die Schale (5) verlaflt oder wenn es die 
LUcke (19) zwischen den beiden Platten (9, 11) 
verlatt. 
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